Changes in taurine as an indicator of hepatic dysfunction and biochemical perturbations. Studies in vivo and in vitro.
We have shown that urinary taurine level may be used as a biomarker of pathological and biochemical lesions. Detection of changes in the urinary concentration of this low molecular weight metabolite indicates biochemical lesions which may also be associated with pathological damage. Hepatotoxic compounds such as CCl4, galactosamine and thioacetamide that cause hepatic necrosis and compounds such as hydrazine and ethionine that cause fatty liver all result in elevated urinary taurine levels in rats. However compounds which do not cause liver damage, such as cycloheximide, also raise urinary taurine levels. All of these substances are known to or are believed to inhibit protein synthesis. Conversely, compounds which increase protein synthesis, such as phenobarbital and clenbuterol, significantly decrease urinary taurine levels. Compounds which interfere with hepatic GSH synthesis will also change urinary taurine levels. Thus, depletion of GSH with diethyl maleate or phorone decreases urinary taurine whereas inhibition of GSH synthesis with compounds such as buthionine sulphoximine increases urinary taurine levels. In isolated hepatocytes in vitro, leakage of taurine occurs in response to cytotoxic compounds such as hydrazine and allyl alcohol. However, total taurine levels were increased by the hepatotoxicant CCl4. Taurine synthesis is decreased by depletion of GSH with allyl alcohol in isolated hepatocytes. Therefore taurine levels are an important potential biomarker for biochemical lesions induced by chemicals both in vivo and in vitro, in particular changes in protein and GSH synthesis.